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Abstract
The current study investigated the efficacy of a computerized-tutored intervention program in
fostering phonological awareness skills amongst 40 At-linguistic Risk Arab first graders. In addition, it examines the role of the pupils’ motivation on the learning process. For this purpose, the
pupils’ achievements were assessed at three points during the program’s activation. When compared to control, the intervention group showed significantly higher phonological awareness related skills at the end of the scholastic year. When considering the role of motivation, high-motivation pupils outperformed low-motivation pupils and depicted greater progress in phonological
awareness development when compared to their peers. The study findings point to the effectiveness of the program in fostering phonological awareness skills and the importance of motivation
in maximizing its gains. The interactive nature of the program that was operated in a computerized assisted environment was allowed to bypass the complexity imposed by Arabic diglossic nature and properties. The study findings are discussed in relation to its practical and scientific impact: diagnosis and treatment, research, teaching and material development.
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Interactive Model

1. Introduction
The Arabic language impose many challenges on Arabic speaking first graders, beginning their reading acquisition, mainly induced by the discrepancy between spoken Arabic (SA) and its literary form (LA) (Asmer, 2001;
Ministry of Education, 1989, 1991; Saiegh-Haddad, 2003, 2004). Contrary to SA, formal exposure to LA occurs
in school. The existing gap between SA (dialect) and LA is referred to as diglossia (Rosenhoiz, 1998). Standard
written Arabic differs from the spoken language (SAV) in its vocabulary, grammar, syntax, combinations, pronunciation, linguistic expressions, and utterance (Ayari, 1996; Ibrahim, 2009; Saiegh-Haddad, 2005; KhamisDakwar & Froud, 2007). As such, standard written Arabic (MSA) is considered as a second language for the
children (see Maamouri, 1998; Ibrahim & Aharon-Peretz, 2005). Arabic speakers are obligated to learn new
words, different pronunciation, detailed grammar rules and correct writing, occurring simultaneously during the
first steps of learning to read.
Arabic is also characterized by its complicated orthography: a) the form of the letters changes according to
their position in the word; the letters have different forms of writing as a function of their location: initial ()ﺑـ,
medial ()ﺒ, final ( )ﺐand an isolated form ()ب. b) Some letters have an identical base shape and the difference
between them is in the dots number (1, 2, or 3), and in their position (above the letter, beneath it, or within it)
(ث،ت،)ب. c) The letters can be written in a linear way and in a connected form ( = طﻌﺎمFood). Subsequently,
children find it difficult to distinguish between letters. These facts indicate that orthographic acquisition in
Arabic necessitates special pedagogical focus and attention and requires explicit instruction in the special features of the language (Abdelhadi, Ibrahim, & Eviatar, 2011).
As was found in other at risk populations, the socio-economic background of the Arabic speaking population
and the lack of exposure to the written language before commencing first grade may affect negatively their
achievements. Children who come from a low socioeconomic background, without any preparation to acquire
written Arabic, are generally at high linguistic risk, and it is very likely that they will not succeed in becoming
efficient readers (Makhoul, 2006, 2012).
Accumulated data in the research of Arabic language points out that due to the unique characteristics of the
Arabic language and its structure, great attention needs to be placed on its phonological and contextual aspects
(Olshtain & Makhoul, 2010; Abu-Rabia, 1999, 2000a, 2000b, 2002, 2003). Accordingly, it is important that
Arabic teaching methods be based on the principles of the interactive model (Adams, 1991), enabling the learners to cope with the difficulties mentioned above.

1.1. Phonological Awareness
Phonological awareness (distinction and identification of the language sounds) is critical for understanding the
Alphabetical principle and phoneme-grapheme correspondence. Children should come to realize that graphic
sign represents a phoneme, the minimal meaningful unit of the language (e.g. Kozmenski & Kozmenski, 1999;
Adams, 1991; Smith, Simons, & Kameenui, 2000; Blachman, Ball, Black, & Tangel, 2000). Phonological
awareness has been found to predict reading acquisition (e.g. Bentin, 1997; Hulme, Hatcher, Brown, Adams, &
Stuart, 2002; Caravolas, Hulme, & Snowling, 2001).
According to Snow et al. (1998), phonological skills are a) Rhyme, which is a linguistic phenomenon that indicates similarity between words, depending on their tonality, which consists of a phoneme, a stress, intonation,
and rhythm. b) Segmentation into Syllables, which refers to division of a word into its basic parts. This is an auditory analysis that includes division of a certain word into its syllables and counting of the common syllables in
the word (correct sequence). Segmentation of syllables is vital for improving teaching reading because it constitutes a basis for grasping the basic components of the word. c) Segmentation into Phonemes, which refers to separation of sounds or division of a word into its tones. Words’ Sounds manipulation reflects one’s ability to distinguish between all the sounds/ tones that participate in the formation of a single word, and assists in identification of omission of a phoneme from the word or its substitution by another one.
At first, children acquire the skill of dividing speech into words and words into syllables, followed with the
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ability to divide syllables into phonemes. In order read fluently, the child has to be aware of the division of the
word into phonemes that are represented in writing (graphemes). In Arabic, this issue constitutes a special difficulty because of the characteristics of the language and the redundancy of the diacritic signs that are represented
in writing. Researchers agree that good ability of segmentation guarantees that the child will be a better reader,
and that there are certain developmental patterns that are required for such segmentation. Besides, studies on
children with reading disabilities point out difficulties in segmentation of syllables, phonemes; substitution and
omission of phonemes; and identification of rhymes (Bryant & Bradley, 1983; Weismer, 1990; Schneider, Roth,
& Ennemoser, 2000). Children who suffer from severe reading problem find great difficulty in dividing syllables
into phonemes. Thus, it is necessary to foster phonological awareness to improve reading skills among struggling readers.
Different studies show that there difficulties in phonological awareness vary. The findings of Yopp (1988,
1992, 1995) and Stanovich, Cunningham, & Cramer (1984) indicate that tasks that require phonological awareness differ from each other in their level of difficulty, and therefore, their quality of performance is not identical.
This means that among certain age there will be differences in performing tasks that are connected in different
dimensions of phonological awareness. According to Yopp (1988), two central factors that affect the level of
phonological awareness tasks difficulty. The first deals with the amount of memory load set by the task. The
second factor refers to the features of phonological units (refers to the position of the phoneme in the word (initial, medial or final), the level of abstraction (a complete word versus a syllable); length of the total unit and the
phonological skills (isolation, omission, etc.).
Many pupils start learning at the first grade with very little or no amount of linguistic awareness. These pupils
are defined as “At-linguistic risk”.
To sum up, the study emphasizes the importance of mastering phonological knowledge as basis for reading
acquisition (Blachman, 2000), distinguishing between skillful and poor readers.
The current study focused on developing pedagogical methods to improve phonological awareness of at-linguistic risk Arab children who are at high linguistic risk, in order to minimize reading acquisition failure.

1.2. Linguistic Risk
In addition to socio-economic status and demographic conditions, developmental linguistic risk can be related to
intrinsic causation (Assink, 1994). Children from low socio-economic status are more likely to commence their
formal schooling with poorer literacy skills when compared to their peers from more advantageous socio-economic backgrounds. It has been shown that there is a wide gap in the ability of acquiring academic reading skills
between groups from high and low socio-economic background (Aram & Levin, 2001; Aikens & Barbarin, 2008;
Lombard, 1995). It has been found that socio-economic differences contributed to this gap, because parents from
low level income paid less attention to their children’s listening to language sounds, initiated less shared reading
opportunities, and relied on incidental linguistic development (Rush, 1999; Aram & Levin, 2001).
The First Grade is the starting point of formal exposure to written language. Learning at this stage is not linear
and gradual, but rather a complex developmental process that takes place at varying rates among different children (Korat, 1988; Korat & Becher, 1997) and can be extremely influenced by the abovementioned factors.

1.3. Motivation
One of the problematic characteristics of struggling pupils is their low motivation for learning, a lack of initial
motivation or losing it throughout the process; they lose self-esteem and pleasure from independent reading
(Snow et al., 1998). Several studies pointed to the contribution of computerized programs for words recognition
on raising the motivation level (Roth & Beck, 1997; Cobb, 2001; Cole & Hilliard, 2006). Those researchers
concluded that motivation is necessary for developing reading achievements. Other researchers indicated that
pupils, who have experienced repeated failures in reading, should work in a new environment in order to raise
their motivation (McCormick, 1994; Mayer & Rose, 1998; Wright, 1998; Roth & Beck, 1987). To sum up,
computer-assisted environment has proved its contribution in fostering learning motivation (Chang, 2002; Cotton, 2001; Garcia & Arias, 2000).

1.4. The Current Study
Arab children face difficulties during first stages of reading acquisition because of the Diglossic phenomenon
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and Arabic language complexities. In the case of the Arab learners at primary schools in Israel, the low socioeconomic background of the Arab sector makes the situation even more difficult. In search of a pedagogical approach that can cope with all these difficulties, we decided to develop a computer-assisted in individual tutoring
intervention program. t in order to a close follow-up to the development of the individual single learner and due
to the proven contribution of tutoring intervention programs to reading processes (e.g., Elbaum & Vaughan,
2000). In view of this, it was decided to train Pre-service Teachers to be tutors for this specific purpose. Besides,
a computerized environment was chosen for two reasons: first, working via computer will be conceived by the
pupils as a prize rather than an extra assistance course; second, the forms of the letters on the computer screen
will be more obvious and prominent.
The main objective of this study is to examine to what extent an intervention program that is based on a computerized-tutored environment can promote the high-linguistic-risk-learners in a significant way, and improve
their ability of reading acquisition as it is reflected in phonological awareness.

2. Method
2.1. Participants
The participants were Arab first graders from a school in northern Israel. The socio-economic condition of the
school population is low, both economically and educationally. The pupils arrive at school with limited knowledge about the world, with low verbal abilities and poor vocabulary, also affected by inadequate t exposure to
written standard Arabic. The pupils depicted low phonological awareness skills and they had little awareness of
the reading process and the forms of Arabic letters.
By the beginning of the intervention program activation, tests were administered to 60 first graders. Based on
their test scores the weakest 40 pupils were selected. Out of the 40 pupils, 20 pupils were randomly selected to
participate in the intervention group and were defined as the “Intervention-Group”. The other 20 pupils constituted the “Control-Group”.
Two months after the pupils started learning, it was possible to receive from the class teachers personal assessments regarding the participating pupils. According to the teachers' reports, the 'target population' pupils
were divided into two subgroups:
1) Ten pupils of high level of motivation and cooperation
2) Ten pupils with low level of motivation and cooperation.
In addition to this, according to the tests that were given prior to the commencement of the intervention program, the pupils were divided into three levels of ability: an “Experienced pupil” (highest level); “Advanced pupil” (who can make progress), and “At-Risk pupil” (who has difficulties). The tests that were given before, during and after the intervention program dealt with phonological skill of these three subgroups.

2.2. The Intervention Program
2.2.1. Main Features
The integration of a computerized environment in the teaching/learning sequence has several important advantages: a) It allows the introduction of the teaching elements on two channels simultaneously—the auditory and
the visual (Bowman, 1998). This is a key element in phoneme/grapheme correspondence. b) The use of a word
processor creates a friendly environment within which both the tutor and the pupil can manipulate shapes and
positions of letter via: addition, erasure and substitution activities. c) While manipulating characters within
words it is also possible to focus on morphological features and enhance morphological awareness (Inbar & Ravid, 1995).
The tutorial perspective in the intervention program has advantages in creating an encouraging environment,
and thus provides opportunities for increasing the learner’s self-esteem and personal success, leading to increased motivation.
The computerized units of work could consist of a variety of letter oriented, word focused and finally story
reading activities. This allowed the program to combine context and reading for comprehension with activities
that focused on individual words and letters.
2.2.2. The Program’s Components
The current intervention program was developed to assist pupils at-risk for reading difficulties (the weaker stu-
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dents in our case). The program consists of 26 meetings (for 13 stories) and was operated in a computer-assisted individual tutoring framework. It is a balanced remedial program that is based on the principles of the interactive model (Adams, 1991). This model suggests that reading and writing acquisition is a process demanding
a parallel activation of four processors: the phonological processor (the ability to distinguish and recognize the
sounds of the language before referring to the words meanings), the orthographic processor (enables phonemegrapheme matching and reflects the reader’s ability to use orthographical sequences in order to access the lexicon without phonological mediation), the semantic processor (processor of word-meaning) and the contextual
processor (help the reader to read accurately by relying on the whole idea expressed in the text). The contents of
the program were suited to the needs of first grade pupils, aiming to reinforce the four processors that are involved in the process of reading acquisition, in addition to decoding skills
Individual learning is performed under the guidance and training of a tutor who underwent special training.
The tutor functions as a guide/ trainer and observes the process of learning. The tutorship environment provided
for the individual a guided built-in learning environment.
The process is fixed throughout the program. The tasks in each weekly unit are divided into four basic purposes, each introduced in two weekly sessions: development of contextual ability and meaning, development of
orthographic ability, development of phonological skills and tasks whose goal is exercising and deciphering
skills that are suited to the reading text and the teaching program of the first grade. There is a diffusive process
and a reciprocal contribution between the four parts.
In each meeting, the tutor documents the pupil’s answers and the various tools the pupil used. Besides, the
methodological notes that were added to each unit assisted him. This environment supports the pupil’s teaching
process and helps the tutor to cope with the arising difficulties, and enables him to assess his functioning, and
the functioning of the pupil, also supplying them with different learning strategies to bypass their source of difficulty.
2.2.3. A Built-in Sequence Activities
One of the important characteristics of the program is its built-in sequence of activities. Every meeting starts
with a warm-up conversation intended to facilitate communication and relaxed interpersonal connection. The
opening is followed by pre-reading activities that is intended to prepare the pupil to acquire comprehension
strategies, and arouse in him interest in the story, which he will read with the tutor. At this stage of preparation,
there is emphasis on the main-key words by putting emphasis on their semantic and contextual meaning. After
these preparatory activities, the tutor and the pupil read the story together on the screen. The tutor moves the
cursor on all the words and sentences of the story. Here, there is both an auditory and visual exposure. In the
second reading, there is greater emphasis on words and their structure.
After the story has been read twice, the post-reading activities include rehearsal of the story focus and explicit
information retrieval, making straightforward inference and Interpretation and interpretation of ideas. Reading
the story and the activities around it constitute a part of the meeting that is based on processes of understanding.
In the remaining part of the meeting, the emphasis is on the deciphering skill, which consists of three central
components: phonological awareness that depends on rhyme, segmentation that is based on syllables and phonemes, and production of sounds. A lot of emphasis is put on identification of the syllables sounds at the beginning of the word and at its end, and later, on similar productions.
Each tutor received a portfolio to document and assessed the progress of the pupil’s learning process. The pupil received a CD that included the units of the program. Two weekly sessions were administrated, each for 45
minutes. The activities’ instructions are detailed for all tutors where they also receive weekly briefing regarding
the content of the sessions and how to cope with problems that come up during the meetings.

2.3. The Study Questions
The questions of the study focused on the comparison between the intervention group and the control group,
(who were of equal level of knowledge before the activation of the intervention program) in phonological
awareness (especially in three skills: syllables segmentation, rhyme awareness and segmentation into phonemes).
The Separation between variables enables us to test the reciprocal relations between different skills:
1) To which extent the intervention program that was applied among the intervention group affected the phonological awareness among the pupils in the same group in comparison with the pupils in the control group,
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who worked according to a regular teaching program?
2) To which extent there is a difference between pupils with high motivation and pupils with low motivation in
phonological awareness skill?

2.4. Tools
Phonological awareness tests were passed in the beginning of the program activation for all the school first
graders (five years children and above) in order to choose the study sample. Before and after the activation, the
entire sample passed, Arabic translated version of Lapidot, Wahel and Tobol (1996) phonological test was administrated. The test was composed of 11 sections. In each section, three examples were given, in order to ensure that the children understood the task’s instructions. The following sub-sets were included rhyme recognition and production; Rhyme production; final syllable recognition (initial phoneme recognition final phoneme
recognition; initial phoneme judging; final phoneme judging (initial sound isolation final sound isolation; initial
phoneme omission and final phoneme omission. On each subset, one point was granted for each correct answer.
An overall average score was calculated.
To compare between the participants, both reliability (test-retest comparisons) and equivalence (correlations
between two equal parts of the test) indexes were calculated. Index, which was calculated by test-retest measurements, showed positive correlations between the measurements (.79). Also, the equivalence index—which
was calculated by dividing the test into two equal parts and those parts was compared by Pearson correlations: at
kindergarten the correlation was positive (.87) between the test parts, and at first grade the correlation was also
positive and very high (.94). Alpha-Cronbaoch showed on a high reliability at kindergarten (.92), and between
the 11 sections was .76. At first grade, the reliability was 0.98 and between the 11 sections was .79. Therefore, it
was possible to compare a pupil’s achievement with his peers.
The validity was tested by content validity: four experts estimated it by filling in a questionnaire. In addition,
teacher’s evaluations of the pupils’ reading level were gathered.
In addition, in order to assess the pupils’ progress throughout the program duration, three main skills were
assessed at three time-points: segmentation into syllables, segmentation into phonemes and rhyme production:
1) The first measurement was carried at the beginning of the program activation (sessions 1 - 6).
2) The second measurement included children’s scores on sessions 11 - 16.
3) The third measurement included the obtained scores on sessions 21 - 26 (meetings 21 - 26).
In every measurement, the tests differed from unit to the other; the items changed in each unit as a function of
the unit theme, but the building principals of these items are similar. Every measurement includes the average of
every skill of the meetings included in the specific measurement.

2.5. Procedure
A phonological awareness test was administrated to all participants prior to the program commencement and after its termination.
The children’s progress was monitored at three time points.

2.6. Statistical Analysis
To answer the study question, the following analysis was conducted:
1) Comparisons between intervention and control group in phonological awareness test at the beginning and
end of the year by t-Test for dependent samples.
2) Description of the overall means of the intervention group in phonological awareness at every measurement,
in relation to the child’s motivation and performance gradation.
3) Description of the overall means of the intervention group in segmentation into syllables, at every measurement, in relation to the child’s motivation and performance gradation.
4) Description of the overall means of the intervention group in segmentation into phonemes, at every measurement in relation to the child’s motivation and performance gradation.
5) Description of the overall means of the intervention group in rhyme production, at every measurement in relation to the child’s motivation and performance gradation.
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3. Results
3.1. Phonological Awareness: Comparison between the Intervention and Control Groups

Table 1 shows the findings of the intervention program improved the phonological awareness among the intervention group.
Table 1 points to initially poor phonological skills in both groups where shows no significant difference was
found between the intervention group and control group (t(38) = −.68, pns). In the post-test, both the intervention group and the control group showed a trend of progress, (t(19) = −26.07, p < .001), (t(19) = −14.16, p < .001),
respectively. However, greater gains in phonological skills were observed in the intervention group when compared to the control group (t(38) = 13.51; p < .001).
Table 2 describes the pupils’ achievements according to their level of motivation, both by the beginning and
by the end of the year.
From the table above, we can conclude that both subgroups started from a similar point, but pupils with high
level of motivation outperformed pupils with low level of motivation in their phonological awareness.

3.2. Motivation Effect and Development in Phonological Awareness across the
Measurements
Figure 1 describes the differences in functioning in overall phonological skills in the three measurements, according to the level of the pupils’ motivation.
As presented in Figure 1, within the intervention group, progress in phonological awareness is noted across
the three measurements, independently from the pupils’ motivation level (see total bars above).
In the first m measurement, the percentage of assessments in the gradation “At-Risk Pupil” among the highmotivation-pupils is as high as (46.8%) (Only about 16% in the gradation of “Experienced Pupil”). Similarly,
the percentage of assessments in the same gradation among low-motivation-pupils is 60%, and the percentage of
their assessment in the gradation of “Experienced Pupils” is 9.8%.
In the second measurement, we see that there is a progress among all the pupils. Among the high-motivation-pupils, there is a rise in the percentage of the gradation “Experienced Pupil” to 61% (only 9% of their assessments remained at the gradation of “At-Risk Pupil”). In addition, among the low-motivation-pupils, about
44% of their assessments rose to the gradation of “Experienced Pupil” and only 23.3% of their assessments remained in the gradation of “At-Risk Pupil”. In other words, in the Second Measurement between the two groups,
significant progress was noted in phonological awareness.
The improvement in the pupils’ functioning continued to the third measurement amongst all the pupils in the
intervention group. In the high-motivation subgroup, an increase was noted in the percentage of pupils in the
Table 1. Main scores on phonological tasks before and after the program activation in both the intervention and control
groups.
Before Activation

After Activation

M (SD)

M (SD)

Intervention group (n = 20)

25.90 (5.83)

Control group (n = 20)
Total (n = 40)

df

t

77.05 (5.84)

19

−26.07***

27.25 (6.73)

47.80 (7.72)

19

−14.16***

26.58 (6.25)

62.43 (16.28)

39

−13.13***

***

p < .001.

Table 2. Phonological awareness average scores according to the pupils’ level of motivation.
Before Activation

After Activation

M (SD)

M (SD)

Pupils with high level of motivation (n = 10)

26.20 (5.59)

79.30 (2.95)

Pupils with high level of motivation (n = 10)

25.60 (6.35)

74.80 (7.22)
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87.5
81.4
75.4
60
53.4

60.8
46.8
33.9 37.6
30.2
12.7 15.6
9.8

At-Risk

Advanced
First Measurement

Experienced

23.3
16.2

32.7
31.4 30.2

52.4
44
19.7
15.9 12.1

9

2.7 4.9 0.4

At-Risk

Advanced

Experienced

Second Measurement

High

Low

At-Risk

Advanced

Experienced

Third Measurement

Total

Figure 1. Phonological awareness average scores in each measurement in relation to the pupils’ motivation1.

gradation of “Experienced Pupil” (87.5%). Similar increase was also obtained in the low-motivation subgroup,
where 75.4% of the pupils were ranked as “Experienced Pupil”.
To sum up, Figure 1 show on a significant improvement in the sequence of development in the ability of phonological awareness skills, and development of the two subgroups that is obvious through the three measurements. In addition, a difference in the quality of development in phonological awareness skills between the two
subgroups of pupils depends on the pupil’s motivation. However, in the last measurement, the gap is narrowed
to 13% in the gradation of “Experienced Pupil”.
3.2.1. Description of the Learning-Behavior of the Two Subgroups Regarding the Skill of
Segmentation into Syllables
Here is a description of the differences in Segmentation into syllables in all the measurements, according to the
level of the pupils’ motivation.
Figure 2 presents segmentation into syllables in each measurement according to the pupils’ motivation level. In
first measurement, there is difference of about 10% between the pupils’ subgroups (high-motivation/Low motivation) in the gradation of “At Risk Pupil” and “Experienced Pupil”. The percentage of assessment in the gradation of “At Risk Pupil’ among the high-motivation-pupils group is about 30% and the percentage of assessment in
the gradation “Experienced Pupil” is 27.1%. However, among the low-motivation-pupils, the percentage of assessment in the gradation “Experienced Pupil” is only about 17%, and in the gradation of “At Risk Pupil” is
45.3%.
In the second measurement, there is a pattern of rise in the functioning of the two subgroups, from 22.1% in the
first measurement to 68.8% in the second. However, the pace of progress among the high-motivation-pupils is
faster than the pace of progress among their mates in the low-motivation subgroup; the percentage of assessment
in the gradation “Experienced Pupil” among the high-motivation-pupils rises to 75.2% (13% higher than assessments in the gradation of “Experienced Pupil” among low-motivation-pupils—62.4%).
In the third measurement, the group of the high-motivation-pupils keep showing quicker progress; the percentage of assessment in the gradation of “Experienced Pupil” in the skill of segmentation into syllable is very
high among the high-motivation-pupils (96.2%). However, among the low-motivation pupils, the percentage of
assessment in the same gradation is 83.8%. In spite of the study results show that the skill of segmentation into
syllables is the easiest of the other skills of phonological awareness, there is still difference in the functioning
between the two groups of pupils as a function of their own motivation.
3.2.2. Description of the Learning-Behavior of the Two Subgroups Regarding the Skill of
Segmentation into Phonemes
Here is a description of the differences in functioning in phonological skill: segmentation into phonemes in all
the measurements, according to the pupils’ level of motivation.
From Figure 3, we conclude that the percentages of assessments in all the categories of gradation in phonological awareness indicate that the segmentation into phonemes in every measurement changes and is affected by
1

Percentages are based on 630 answers in each measurement: 7 items multiplied by 3 skills, multiplied by 3 stories, multiplied by 10 pupils.
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96.2
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75.2
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38.6 39.5
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9.3 6.2

At-Risk
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21.9 18.6
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0.7

Advanced Experienced

0.5

At-Risk
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Advanced Experienced

Third Measurement

Second Measurement

High

15.2
9.3
3.3
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Figure 2. Phonological awareness-segmentation into syllables: percentages in each measurement according to
the pupils’ motivation2.
91.9
84.5
77.1
54.7
49.5
44.3

51.4 57.1
45.7

32.9
35.7 38.6
12.4
14.8 17.1

At-Risk

Advanced Experienced
First Measurement

29 31.4
26.7

27.6
19.6
11.25

At-Risk

18.6
13.3
8.1

2.2 4.3 0

Advanced Experienced

Second Measurement

High

Low

At-Risk

Advanced Experienced

Third Measurement

Total

Figure 3. Phonological awareness-segmentation into phonemes: percentages in each measurement according
to the pupils’ motivation3.

the pupils’ motivation. In this skill, the results point to a great difference in the progress rate of the two subgroups,
especially in the last (third) measurement.
In the first measurement, 44% of the assessments of the high-motivation-pupils, and more than half (55%) of
the assessments of the low-motivation-pupils were in the gradation of “At-Risk Pupil” (i.e. they did not know the
answer or gave a wrong answer).
In the second measurement, the progress is clear between the two subgroups of pupils; about 57.1% of the assessments of the high-motivation-pupils made progress to the gradation of 'Experienced Pupil', while progress of
the assessments of the low-motivation-pupils was only 45.7%. Accordingly, the percentage of assessment in the
gradation of “At Risk Pupil” among the high-motivation-pupils is twice higher (27.6%) than the percentage
among the low-motivation-pupils (11.25%). It is noticeable that among the high-motivation-pupils there is higher
ability to cope with the difficulty when compared to the low-motivation-pupils.
In the third measurement, progress is seen in both subgroups. Among the high-motivation pupils, 91.9% of the
assessments were functioning as “Experienced Pupil”, and only 8.1% of them were “Advanced Pupils” (who gave
correct answers after receiving mediation or assistance). In the low-motivation subgroup, only 77.1% of the assessments were functioning as “Experienced Pupils” and 18.6% remained as “Advanced Pupils”. With assistance
and support, these pupils succeeded in finding out the correct answer.
It is also clear that in the skill of segmentation into phonemes there is a difference in the functioning between the
two subgroups in favor of the high-motivation-pupils. In addition, it is possible to conclude that the pupils found
difficulty in this skill more than in the segmentation into syllables skill.
2

Percentages are based on 630 answers in each measurement: 7 items multiplied by 3 skills, multiplied by 3 stories, multiplied by 10 pupils.
Percentages are based on 210 answers in each measurement: 7 items multiplied by 3 stories, multiplied by 10 pupils.
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The high-motivation subgroup made a progress in syllable segmentation across the three measurements, which
was higher than their progress in phoneme segmentation. Same pattern of results was noted among the low-motivation-pupils. They showed greater improvement in syllable segmentation when compared to phoneme segmentation. Ultimately, higher rate of progress was obtained by the high-motivation subgroup in comparison to the
low-motivation subgroup.
3.2.3. Description of the Learning-Behavior of the Two Subgroups Regarding the Skill of
Rhyme Production
Here is a description of the differences in functioning in Phonological Skills: Production of Rhymes in all the
measurements, according to the pupils’ motivation.
From Figure 4, we conclude that rhyme production was the most difficult skill. From the first measurement it is
possible to see a significant difference in the nature of the pupils’ performance in the two subgroups. In the lowmotivation subgroup, 80% of the assessments were in the gradation of “At Risk Pupil”, and only 20% remain in
the gradation of “Advanced Pupil” (which refers to success after mediation and support). In comparison, 62.8% of
the assessments in the high-motivation subgroup were in the gradation of “At Risk Pupil” and 34.8% were in the
gradation of “Advanced Pupil”. Hence, difference between the two subgroups is notable in this skill. In the second
measurement, there is a progress in performance. However, significant difference between the subgroups is still
observed. In the third measurement, the gap between the pupils’ groups (high and low motivation) is clear, pupils
with high level of motivation are more in “Experienced pupil” gradation in comparison to pupils of low level of
motivation.

4. Discussion
In order to examine the phonological skills of the intervention group and control group before and after participation in the program, phonological awareness test (consisted 11 sections) was administrated. Furthermore, in
order to assess the progress within the intervention group, three different skills were assessed (segmentation into
syllables, segmentation into phonemes and rhyme production) at three time points (See Method section in addition, observational data was collected by the tutors).

4.1. The Effect of the Intervention Program on Phonological Awareness Development
The study findings indicated that a built in intervention program succeeded in improving the pupils’ phonological skills, that are considered necessary for reading acquisition; a significant improvement was noted in the intervention group in comparison to their initial performance (before the program activation) and beyond the natural development occurred in the control group. Our findings are consistent with previous data, pointing to the
beneficial outcomes of fostering both phonological skills and written script recognition (Ehri, Wunes, Willows,
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Figure 4. Phonological awareness–rhyme production: Percentages in each measurement according to the pupils’ motivation4.
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Schuster, Zadeh, & Shanahan, 2001; Hurford et al., 1994; Snow, Burns, & Griffin, 1998). As suggested by,
Olshtain and Zuzuvski (2003). The results indicate that schools should create a reading supported environment
for pupils from low socio-economic.
In several studies, Abu-Rabia (1999, 2000a, 200b, 2002, 2003) indicated that in order to cope with the difficulties imposed by Arabic language complexity, one should take into account different compensating factors : a)
fostering phonological aspects and improving contextual comprehension and b) Developing teaching methods in
the basis of the interactive model.
In this study, the interactive model of Adams (1991) was chosen to represent the interactive approach, which
perceives reading, process as a process that relies on synchrony between four processors: phonology, orthography, meaning and context. Thus, activities addressing these precursors were simultaneously incorporated in the
different units. The progress obtained in the pupils’ performance provides an evidence for the adequacy of the
interactive approach to promote reading acquisition in Arabic.

4.2. The Contribution of Pupils’ Motivation on the Improvements in Phonological
Awareness
In general, Motivation is a core component in learning, especially in reading instruction. g. It has been suggested,
that a reduction in motivation level occurs to all children at the end of elementary school. Most of the reading
problems amongst teenagers and adults result from difficulties that can be avoided, so we should focus on motivation fostering in early stages (Snow, Burns, & Griffin, 1998). Perceived Self-efficacy for reading was encountered to correlate with literacy achievements (Olshtain & Zuzuvski, 2003). The motivation importance
stems from the idea that it determines the amount of invested efforts when the child faces difficulties.
The current findings show an improvement in all three measurements within the study that is seen to be also
affected by the pupils’ motivation level. In the last measurement, higher gains were noted among the highly motivated subgroup when compared to the low-motivation level subgroup.
Concerning the three assessed phonological skills, by the end of the activation, 96% of the highly motivated
pupils, reached the “Advanced pupil” gradation in syllable segmentation skill. In contrast, only 84% of the pupils in the low motivation subgroups reached the “Advanced pupil” gradation. Although Syllable segmentation
is considered as being the easiest manipulation to be conducted on word’s sounds, yet performance on this task
seemed to be impacted by motivation level where differences in performance was encountered between the low
and high motivation subgroups.
A similar pattern was found in the phoneme segmentation measure, which is considered harder than syllable
segmentation manipulation (Liberman, Shankweiler, Fisher, & Carter, 1974). It was noted that the progress rate
of low-motivation pupil is slower than high-motivation pupils. The most prominent gap between the subgroups
is seen especially in the third measurement. This finding raises the importance of motivation in promoting phonological skills. The data indicate that the pupils’ encountered the greatest difficulty in rhyme production where
the gap between high to low motivation pupils was preserved.
In conclusion, our results point to a great progress in phonological awareness The gap between the subgroups
by motivation was not salient (the average of high motivation pupils is 79 out of 100 and the average of low motivation pupils is 75 out of 100).
In the first two measurements, a gap in phonological skills performance was noted between the high motivation pupils and the low motivation pupils that decreased in the third measurement. It can be assumed that participating in the intervention program benefited both low and highly motivated. It can be assumed that interactive
nature of the program affected also the pupils’ motivation level, making learning more enjoyable and interesting.
The study findings are compatible with other phonological awareness training studies (Macaruso, Hook &
McCabe, 2006; Jiménez et al., 2007; van Daal & Reitsma, 2000; Wise, Ring, & Olson, 1999), which emphasize
that phonological skills can be enhanced by explicit instruction. This instruction can be held prior to commencing reading acquisition or in parallel, as was the case in the current study. Following Hiebert (1996) studies,
Tayler (1996) indicated that it is the teachers’ role to help pupils develop the ability to recognize the phonemic
structure of the words and to understand the correspondence between the graphemes and phonemes.

4.3. Summery
The current study shows on two important conclusions: first, At-Linguistic-Risk children necessitate an ade-
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quate multi-componential instructional environment in order to bridge literacy gaps their initial gaps. Second,
Motivation facilitates and accelerates learning processes.
It is recommended to expand the sample of the study in order to calculate statistical significance. In addition,
the motivation level of the pupils was determined before the program activation, but it could be change as a
function of many factors (the tutor’s motivation to teach and the pupil’s achievement throughout the activation).
Therefore, it could be interesting to examine the changes in motivation throughout the activation.
The improvement of the phonological component of the children who participated in this study was important
in itself, but there is still a question that has to be answered: Has this improvement brought also to continuous
progress in the field of reading comprehension skill? The study described here did not deal with this aspect, but
the researcher, who is a native Arabic speaker, interviewed teachers of Second and Third Grades who taught the
pupils who participated in the intervention and the Control Group. The teachers described constant progress
among the pupils who participated in the study, and when they reached Third Grade, their abilities and grades in
“reading comprehension” were similar to their classmates and they were not identified as “pupils at high linguistic risk” anymore. However, the pupils who were in the control group are still at high linguistic risk and find difficulty in reading acquisition. There is no doubt that it is worthwhile conducting longitudinal study to examine
the development of reading, but there is no doubt also that this study raises a positive approach for the treatment
of the great difficulty that the Arabic speaking pupils who are at high linguistic risk face when they start learning
at first grade!
This study has an important implementation to the educational field: At-linguistic-Risk children reach first
grade with a low phonological awareness, for that reason this should be treated in order to provide remedial
teaching in time. In addition, those children should be treated in a different way and should have materials,
which could help bridging these gaps, in order to develop like the other children.
Reading is the key for learning and acquiring new information. We should consider it as a key for our children’s future, so we should treat any difficulties in an early age in order to open for them the horizons.
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